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Domain Decomposition
The large memory requirements for the simulation of real world combustors dictated that a parallel code be developed using domain decomposition. A distributed memory, message passing model was used. The current domain decomposition method for NCC is relatively simple. It is based on the number of computational elements in the simulation geometry and on the number of available processors. During a pre-processing stage the cells of the unstructured grid are re-ordered to run consecutively along the longest axis of the grid. The number of cells is then evenly divided among the number of available processors. The last processor takes on any 'extra' cells if the division between processes is not even. These extra cells are typically not a significant factor with the overall load balance.
This "on-the-fly" domain decomposition allows the user to select the number of processors used by the simulation at startup, based on processor availability.
The load is well balanced across all processors rather than being statically determined during grid generation. However, no effort is made to minimize the size of messages exchanged between processes by minimizing the number of cells along the process interface boundaries. This will be addressed in the future.
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Process Organization
A Single Program Multiple Data (SPMD) strategy was used with CORSAIR-CCD. All processes are computational processes consisting of a copy of CORSAIR-CCD operating on its own local domain and exchanging information with neighboring processes which share common cell faces.
Depending
on the geometry, each process typically communicates with at most two neighboring processes.
As the number of processors increases and the domain is more finely divided however the number of communication partners per process can increase.
Message Passing Requirements
The CORSAIR-CCD code solves 19 partial differential equations in the benchmark configuration used in this study. The chemistry is modelled by a 12-species, 10-step reduced kinetics mechanism. The message passing required to handle these computational requirements in the original code was significant.
Depending on the given simulation each process exchanged as many as 563 messages with a neighboring process each iteration. The amount of message passing in the code has been reduced significantly through various code enhancements which will be described in the Performance Improvements section. 
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